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ABSTRACT 



The purpose of this exploratory case study is to examine the 
relationship of internal motivational factors (personal relevance to 
learning, self-efficacy beliefs about learning, and goal-orientations for 
learning) and students’ engagement in science learning. Five academically 
at-risk girls were interviewed for the study. Descriptions of learning 
engagement were elicited with respect to three separate learning contexts 
relevant to the adolescent's life: science class a favorite class and an 
extracurricular activity. An additional data source included teacher surveys 
detailing observations of student engagement in the science classroom. 
Cross-case analysis of the three international motivational factors was used 
to examine their effects across the learning contexts. From the girls' voices 
emerge common themes, reflecting the centrality of self in relation to 
learning across all contexts: who I am, who I am becoming, and the importance 
of relationships. Using internal motivational factors as organizing concepts, 
patterns of learning engagement are described. One pattern represented 
characteristics of extracurricular engagement and two patterns represented 
science engagement. Extracurricular engagement revealed a model of persistent 
engagement with study participants describing key elements of global efficacy 
beliefs, rich learning and mastery goal -orientations, and ways that the 
activities are personally relevant. Three of the five girls interviewed 
describe similar characteristics in science engagement. Models of learning 
engagement are proposed and comparisons among patterns of engagement reveal 
the significance of personal relevance and learning that is integrated with 
the girls' identity development. This paper emphasizes part of these 
engagement patterns--how science is personally relevant to the girls' lives. 
The girls describe how their sense of who they are, who they are becoming, 
and the importance of relationships is central to how they relate to science 
and what they learn. Their descriptions highlight entry points for engaging 
in learning science and potential ways science learning can be both 
meaningful and sustained over time. The study concluded that students who 
describe personal relevance, but who focus less on extrinsic goals are more 
likely to characterize their learning as integrated with their identities. 
Furthermore, they describe engaging in science as a means for learning more 
about themselves. This study has implications for educational research and 
pedagogical practice in terms of conceptualizing multiple ways at-risk girls 
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find science relevant and building motivation to learn science. (Contains 13 
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Abstract 

The purpose of this exploratory case study is to examine the relationship of internal motivational 
factors (personal relevance to learning, self-efficacy beliefs about learning, and goal-orientations for 
learning) and students’ engagement in science learning. I interviewed five academically at-risk girls. 
Descriptions of learning engagement were elicited with respect to three separate learning contexts 
relevant to the adolescent’s life: science class, a favorite class, and an extracurricular activity. An 
additional data source included teacher surveys detailing observations of student engagement in the 
science classroom. Cross-case analysis of the three internal motivational factors was used to examine 
their effects across the learning contexts. 

From the girls' voices emerge common themes, reflecting the centrality of self in relation to 
learning across all contexts: who lam, who lam becoming, and the importance of relationships . Using 
internal motivational factors as organizing concepts, I describe patterns of learning engagement; one 
pattern represents characteristics of extracurricular engagement and two patterns represent science 
engagement. Extracurricular engagement reveals a model of persistent engagement with study 
participants describing key elements of global efficacy beliefs, rich learning and mastery goal- 
orientations, and ways that the activities are personally relevant. Three of the five girls describe similar 
characteristics in science engagement. Models of learning engagement are proposed and comparisons 
among patterns of engagement reveal the significance of personal relevance and learning that is integrated 
with the girls’ identity development. 

This paper emphases part of these engagement patterns — how science is personally relevant to 
the girls’ lives. The girls describe how their sense of who they are, who they are becoming, and the 
importance of relationships is central to how they relate to science and what they learn. The girls’ 
descriptions highlight entry points for engaging in learning science and potential ways science learning 
can be both meaningful and sustained over time. Students who describe personal relevance but who focus 
less on extrinsic goals are more likely to characterize their learning as integrated with their identities. 
Furthermore, they describe engaging in science as a means for learning more about themselves. 

This study has implications for educational research and pedagogical practice in terms of 
conceptualizing the multiple ways at-risk girls find science relevant and building motivation to learn 
science. 



Introduction 

Studying engagement in science offers a different perspective than what we as educators typically 
observe. There is a tendency to see failing students as not motivated to do anything, or only motivated to 
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get the task done or receive a grade that is just passing; we see students who seem disinterested and seem 
like they couldn’t care less about science or school in general. What we do not see are the moments in 
which a connection to science learning occurs and worse we may be missing the antecedents to engaging 
in science. Additionally we fail to see outside of the science classroom to the multiple ways in which 
students are motivated and interested in learning. This study offers a glimpse of these moments in these 
girls lives and tells a story about their motivation to learn in an unlikely setting. 

Engaging students in the sciences is a critical challenge for educators. The National Science 
Education Standards (National Research Council, 1996), the Benchmarks for Science Literacy (American 
Association for the Advancement of Science, AAAS, 1993) and Science for All Americans: Project 2061 
(AAAS, 1989) advocate that all students can learn science and that science should be made more 
accessible to all students. Despite reform efforts, national studies show that the U.S. educational system 
is failing to educate all students in science (National Education Goals Panel, 1995; American Association 
of University Women, AAUW, 1992). While the number of women in science is increasing, studies 
indicate that girls are less likely to take science classes beyond basic school requirements, and, when girls 
are in science classes they are less likely to be engaged in the learning process (Aikenhead, 1998; 

AAUW, 1992; Moffat, 1992; Tobin, 1988). Thus, this is a critical time to work toward the inclusion of 
all students and particularly girls in the sciences (National Council for Research on Women, NCRW, 
2001 ). 

Of concern are students who are academically at-risk 1 for dropping out of school. These students 
experience repeated failures in school, are difficult to engage academically, and are at risk of falling 
further behind (Tobias, 1992). For these girls, engaging in science might not fit with their perceptions of 
themselves, their lives outside of school, or their personal, family, or cultural beliefs (Barton & Yang, 
2000; Brickhouse, Lowery, & Schultz, 2000; Parsons 1997). Indeed science might be a “world apart” 
from their day-to-day lives (Costa, 1995). If there is a strong disassociation between self and engaging in 
the learning process, learning will have little intrinsic value. 

A clear research priority is to understand in what ways at-risk girls can be effectively engaged in 
learning science. While motivational research generally focuses on ways students fail to engage in 
learning, in this study I focus on motivational factors influencing how at-risk girls do engage in learning. 
This exploratory study examines what it means to be engaged in learning from the perspective of girls 
who have a histoiy of failure in the sciences. Specifically, engagement in learning science is investigated 
in terms of personal motivational attributes. The central research question addressed in this study is: How 
do academically at-risk girls ’ internal motivational factors (personal relevance to learning, self-efficacy 
beliefs about learning, and goal-orientations for learning) relate to their engagement in science learning 
and other learning contexts? 

In this paper, I begin with background on engagement and motivation among at-risk girls and the 
development of this study. I then describe patterns of engagement within extracurricular activities and 
science activities. Within these patterns, a few critical elements are highlighted, illustrating salient 
themes of identity and how identity is important to engagement. This study is a preliminary step in a 
program of research systematically studying how to increase at-risk girls’ science engagement. 



Background 

Much is known about how at-risk youth disengage from school (Cothran & Ennis, 2000; Finn, 
1989; Wehlage, Rutter, Smith, Lesko, & Fernandez, 1989) but little is known about ways in which they 
do engage. Yet, engagement is known to be a prerequisite for academic success (Cothran & Ennis, 2000; 
Montgomery & Rossi, 1994; Newmann, Wehlage & Lambom, 1992; Steinberg, 1996; Tobin & Capie, 
1982) as well as school retention of at-risk youth (Montgomery & Rossi, 1994). Placing an emphasis of 
study on engagement and motivation shifts a traditional focus on academic achievement to processes 
involved in learning. This shift may be a particularly important for students who are labeled with low 
grades but who may hold little value for grades or school routines in general. Thus studying girls’ 
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engagement sheds light on learning process not usually observed when measuring singular outcomes such as 
grades. 

Few studies have examined ways in which motivation is important to at-risk youth engaging in 
science learning. Some studies have addressed the relationship between motivational factors (e.g. goal- 
orientations and beliefs) and science engagement (Ainley, 1993; Lee & Anderson, 1993; Lee & Brophy, 
1998). But few researchers have examined this relationship with at-risk youth. In the at-risk literature, 
researchers have attempted to characterize motivational factors for at-risk youth (Huang & Waxman, 

1996; Nunn & Parish, 1992; Strahan, 1988). But few researchers have examined motivation in the 
context of engagement (Cothran & Ennis, 2000; Finn, 1989). For example, studies have found that at-risk 
students tend to have low achievement motivation, low efficacy beliefs, low expectations for success, and 
express few intrinsic desires to succeed by earning good grades (Huang & Waxman, 1996; Nunn & 

Parish, 1992; Strahan, 1988). While this information is meaningful in identifying characteristics of at-risk 
youth, it does not adequately describe driving forces for engagement in learning. 

Student perspectives are needed to begin to understand the relationship between motivational 
factors and engagement in learning. Not surprisingly, little is known about science engagement from the 
student perspective, particularly the perspective of at-risk girls in the sciences. Examining student 
perspectives provides a window for understanding how students do and can engage in learning science 
(Cothran & Ennis, 2000; Davis, 1997; Shapiro, 1989). 

Engagement is a term that attempts to capture the essence of motivated, directed learning. 
Engagement in a task, a topic, an activity, a conversation, can be viewed as a potential drive for 
meaningful learning and developing learning habits. This study focuses on academic engagement and the 
term “engagement” is taken to mean the thoughts, feelings, and behaviors associated with “the student’s 
psychological investment in and effort directed toward learning, understanding, or mastering the 
knowledge, skills, or crafts that academic work is intended to promote (Newmann et al., 1992, p. 12).” 
Newmann and his colleagues clarify their view of engagement in academic work by stating that it is more 
than a commitment to complete assignments and get good grades. Moreover, they recognize that 
engagement does not necessarily mean engagement in meaningful learning. Consistent with this idea, 
studies have shown that engagement can involve an investment in performing routine tasks in the absence 
of substantive understanding or intrinsic investment in learning (Eckert, 1 989). However, engagement in 
academic work (especially work assigned by teachers) might not be the same as engagement in learning 
both inside and outside of school. It is possible that at-risk students engage in learning but not in the 
actual tasks assigned. 

Studying motivation within the context of engagement has the potential to reveal insights into 
how girls who have experienced repeated failure in science can overcome barriers and learn science that 
is personally meaningful. Motivation research considers self-factors, such as student perceptions, beliefs, 
and goals central to engagement in learning (Lee & Anderson, 1993). Examining disengagement from 
this frame, emphasizes how girls’ engagement may be limited by their negative attitudes toward science 
(Simpson & Oliver, 1985), unproductive goal orientations such as work-avoidant or social involvement 
goals that are counterproductive to task engagement (Ames & Archer, 1988), low self-efficacy (Bandura, 
1997), or lack of experiencing task relevance (Shemoff et al., 2001 ; Tobin & Capie, 1982). 

For this study three factors typically considered important to student disengagement, are 
considered in relation to academic engagement: (1) personal relevance of learning, (2) self-efficacy 
beliefs about learning, and (3) goal-orientations for learning. This paper emphasizes one motivational 
factor, personal relevance of learning. I selected this element as an emphasis because it best illustrates 
ways in which the girls chose to engage in science and how learning science is important to their identity 
development. 

The ways in which students relate to the activity they are learning can be described in terms of 
personal relevance to learning. Not finding relevance to a subject is one factor thought to lead to 
disengagement among at-risk youth (Cothran & Ennis, 1999). Few studies have examined the 
relationship between the degree to which students see science tasks as relevant and engagement in 
learning. Recently, however, some studies have addressed how related constructs such as future goals, 




4 



Engagement in Science Learning 4 



career goals, and interests influence engagement (Covington & Wiedenhaupt, 1997; Hidi, 1990; McEvoy 
& Covington, 2001; Shemoff, Schneider, and Csikszentmihalyi, 2001). Both personal goals and interests 
are considered as related constructs to personal relevance because they describe potential ways students 
can relate to what they are learning. 

Future goals (in terms of anticipated and valued distance consequences) influence persistence of 
learning (Covington & Wiedenhaupt, 1997; Shemoff et al., 2001). Students are more likely to maintain 
enthusiasm and experience greater perceived skill, challenge, concentration, and enjoyment when they 
find the material relevant to their life outside of the classroom or relevant to their career goals (Covington 
& Wiedenhaupt, 1997; Shemoff, et al., 2001). Thus not only does there appear to be a link between 
future goals and engagement but also having future goals may be important to sustaining engagement. 

Similarly, students are more engaged when the material relates to personal interests (Hidi, 1990; 
McEvoy & Covington, 2001). Some students remain enthused about learning if they view the material as 
applicable to their interests despite experiencing poor grades. While studies have not examined the 
significance of personal relevance to engagement, some studies have generally implicated the importance 
of personal relevance for at-risk youth (Cothran & Ennis, 1999; Newmann et al., 1992; Strahan, 1988). 
This study is a preliminary step for understanding ways in which relevance is significant for at-risk girls 
in the sciences. 



Methods 

Academically at-risk girls represent a population that science educators fail to reach in the 
classroom because we lack adequate and sufficient knowledge to support these youths’ learning. To 
address the research question and provide insight into engagement in science learning for at-risk girls I 
chose a case study approach (Merriam, 1998; Yin, 1993). Case studies are useful “to gain an in-depth 
understanding of the situation and meaning for those involved” (Merriam, 1998, p. 19; Yin, 1993, p.46). 
This study was conducted over a period of one month and focused on three factors relevant to learning 
engagement: (1) personal relevance of learning, (2) self-efficacy beliefs about knowledge, skills, and 
learning, and (3) goal-orientations for learning. Selection of these factors was informed by a review of 
the literature and themes that emerged from pilot study in which I used a grounded approach. Focus was 
placed on collecting and analyzing data in a targeted fashion based on these factors. 

Selection of Cases/ Participants 

All five of the students interviewed attended a public high school in a large metropolitan city in 
the Pacific Northwest. The school enrolls over 1,500 students, representing multiple racial backgrounds. 
An Internal Review Board approved this study prior to selecting participants. 

For this study, academically at-risk students 2 were selected based on previous failure in science 
courses, and current poor performance and attendance in science. Connell and Wellborn (1991) use core 
academic subject failure (including failure in science) and attendance as two of their indicators for 
identifying academically at-risk students. Two science teachers were asked to use purposeful selection 
(Denzin & Lincoln, 1994; Merriam, 1998), to identify female students struggling in biology based on the 
following criteria: (1) failure in first semester biology, and (2) consistently poor school attendance and/or 
poor grades, or a sudden drop in attendance or grades. Teachers distributed consent forms to students 
who expressed interest in participating. 

I interviewed five girls: Beth, Mica, Thalia, Crystal, and Rosa 1 . Four of the participating 
students were sophomores and one was a junior. Each failed first semester science class. Mica and Rosa 
were placed in a remedial science class and Beth, Thalia, and Crystal continued into the sequel biology 
course for the second semester of the academic year. Student data collected from teachers and a school 
counselor are summarized in Table 1 below. Qualitative interview data also supports the girls’ selection 
as academically at-risk students; the girls discuss effects of failure on their lives and low efficacy beliefs 
in school related settings (Strahan, 1988; Tobias, 1992). 
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Table 1 
Student Data. 



Name 


Ethnicity 


Grade 

Level 


GPA (4.0 
scale) 


Previous Science 
Class/ Grade 


Current Science 
Class/ Grade 


Beth 


Caucasian 


10® 


1.9 


Biology/ F 


Biology 11/ D 


Mica 


Asia-American 


10“ 


2.5 


Biology/ F 


General Science/ C 


Thalia 


Caucasian 


10“ 


2.3 


Biology/ F 


Biology 11/ D 


Crystal 


Caucasian 


U® 


2.8 


Biology/ F 


Biology 11/ D 


Rosa 


Latina- American 


10® 


2.7 


Biology/ F 


General Science/ B 



Data Collection 

The interviews took place in the school library in May and June 2001 for approximately two 
hours total (there were two interviews each lasting about one hour). I used a semi-structured interview to 
pose open-ended questions (Rossman & Rallis, 1998; Rubin & Rubin, 1995) specifically including 
questions about their engagement in three learning contexts : science class, extracurricular activities, and 
a favorite class. 

In this study engagement was defined as the behaviors associated with “the student’s 
psychological investment in and effort directed toward learning, understanding, or mastering the 
knowledge, skills, or crafts” (Newmann et al., 1992, p. 12). Specifically I probed for descriptions of 
engagement exhibiting behaviors requiring time, effort, commitment, and concentration (Freese, 1999; 
Newmann et al., 1992). If the students’ examples of a time when they were engaged did not meet these 
criteria, other examples were explored. 

To explore internal motivational factors, I asked questions about personal relevance of their 
learning (Cipriani-Sklar, 1997; Helms, 1998; Hidi, 1990), self-efficacy beliefs about their learning 
(Anderman & Young, 1994; Bandura, 1997; Hogan, 1998; Miller et al., 1996; Nunn & Parish, 1992) and 
their specific goal-orientations for learning (Ainley, 1993; Ames & Archer, 1988; Hogan, 1998; Lee & 
Anderson, 1993; Miller et al., 1996; Murphy & Alexander, 2000; Wentzel, 1991). Protocol questions 
were adapted from motivation scales, other qualitative studies, and my pilot study. 

In the second interview I asked additional questions specific to the science learning context. I 
asked about their beliefs about science, their beliefs about the general significance of science, and how 
they viewed learning in science in comparison to a student they defined and described as a “good science 
student.” 

All questions from the protocol were asked, and I used additional probes (Merriam, 1998; Rubin 
& Rubin, 1995) and follow-up questions (Rossman & Rallis, 1998; Rubin & Rubin, 1995) to elicit more 
examples and detailed responses, and to question incongruent statements. Student responses were audio 
taped and later transcribed. I recorded summary memos and field notes highlighting initial thoughts on 
salient themes (Clandinin & Conniley, 2000; Merriam, 1998; Rossman & Rallis, 1998) after the 
interviews, which I used to reflect upon and inform my interview and observational practice. 

Additionally I collected data from the girls’ science teachers. A teacher survey was used to elicit 
responses describing the ways in which they saw the students engaging in science during class. 

Analytic Methods 

While collecting the data, I used ongoing content analysis and analytic induction (Merriam, 1998) 
with the transcripts, memos from the interviews, field notes and interim texts (Huberman & Miles, 1994). 
I used category construction (Merriam, 1998) and a pattern clarification cross-case analysis (Huberman & 
Miles, 1994) to derive themes across individuals. Specifically I examined themes within and across the 
three engagement contexts (science class, extra-curricular activity, and favorite class) relating to internal 
motivational factors (personal relevance, self-efficacy, and goal-orientation). 

Themes from this analysis were considered in reference to existing motivational literature 
(Murphy & Alexander, 2000). Themes from this analysis also were verified with a triangulation of the 
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data sources (Janesick, 1994). Specifically I compared teacher notes describing when the students were 
engaged to the girls’ descriptions their engagement. The same criteria used to identify student 
engagement in the interviews were used to identify engaging situations described by the teachers. The 
data from the students’ science teachers were used in comparison to student self-reports. Peer 
examination was also used to scrutinize themes and conclusions derived from the data (Merriam, 1998). 

I first describe themes that emerged within extracurricular and science learning contexts, and 
report these as patterns of engagement. I then describe themes that span the motivational categories I 
investigated and describe their salience within the girls’ description of how they related to science. 
Comparisons of themes across the girls are presented in the Discussion. 



Patterns of Engagement 

There are patterns in the ways the girls describe engaging in science and other learning contexts 
that describe the intersections of the three internal motivational engagement factors explored in this study. 
The scale of this study precludes generalizing these patterns to all at-risk girls in the sciences or even to 
these girls at all times in the sciences. However, examining the patterns of their reported engagement 
provides a starting place to better understand characteristics important to science engagement. I have 
represented characteristics of their motivation and engagement in an extracurricular context and within 
science as patterns of engagement. From their words one pattern of extracurricular engagement and two 
patterns of science engagement can be described. Within these patterns, characteristics of three 
overlapping motivational factors are described (personal relevance, efficacy/ability beliefs, and goal 
orientations). Additionally I describe frequencies of engagement and characteristics of what the girls 
report learning when they are engaged. These patterns illustrate the complexity of factors important to 
engagement and serve as a backdrop for discussing the centrality of identity to engagement later in this 
paper. 



Extracurricular engagement (Figure 1). In their extracurricular contexts, the girls describe 
engaging in activities such as sports, after-school acting classes, and photography. When describing their 
extracurricular engagement, the girls describe (1) three types of personal relevance, (2) global level of 
self-efficacy beliefs, and (3) rich learning and mastery goal-orientations. Furthermore, each girl reports 
learning skills, values, and beliefs that are integrated with her sense of self. 

Science engagement (Figures 2 & 3). In comparison to their engagement in extracurricular 
contexts , in science the girls describe engaging in specific tasks. The girls describe singular times they 
engaged in science as compared to the many times and many types of activities in extracurricular 
activities. In science, two patterns of engagement emerge. The patterns are similar in terms of efficacy 
beliefs; all girls describe specific-level efficacy beliefs when engaged and an overall low perception of 
their ability in science. However, the patterns differ in terms of how the girls describe personal relevance, 
goal-orientations, and the characteristics of what they learned. 

In the first pattern, Integrated Science Engagement, Beth, Mica, and Thalia describe personal 
relevance to science. They describe the science task as relating to their beliefs and values, to their future 
goals and careers, or to relationships with others. They describe learning goals in terms of an intrinsic 
desire to learn and an intrinsic willingness to learn more. Moreover, each girl reports learning science 
skills, values, and beliefs that are integrated with her sense of self. 

In the second pattern, Impersonal Science Engagement, Crystal and Rosa do not describe 
personal relevance to the science task but rather a situational interest in the task. They also describe both 
intrinsic and extrinsic learning goal-orientations; they describe learning for understanding as well as for 
earning good grades to impress their families. While they report learning science skills and beliefs 
applicable to specific tasks in science, it is not integrated with each girl’s sense of self. 
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Personal Relevance: 

(1) Personal values & beliefs, 

(2) Future goals & careers, and 

(3) Relationships 




Context Engagement 
in Extracurricular 
Learning 



Ability/E fFicacy: 

• High perceived 
ability 

• Global efficacy 
beliefs 



Goal-Orientation: 

( 1 ) An intrinsic desire to learn, (2) A 
willingness to learn more, (3) A willingness 
to practice beyond what is required, and (4) 
A desire to improve and develop 
competency 




Characteristics of 
What They Reported 
Learning: 

Skills, values, & 

beliefs that are 

integrated with their 

sense of self 

(i.e. teamwork, being 

responsible, 

communication) 



Figure 1. Extracurricular Engagement. 



Personal Relevance: 

(1) Personal values & beliefs, 

(2) Future goals & careers, and/or 

(3) Relationships 



GD 



Task- Specific 
Engagement in 
Science Learning 



Ability/Efficacy: 

• Low perceptions of ability in 
science 

• Specific or intermediate level 
of self-efficacy when engaged 



Goal-Orientation: 

(1) An intrinsic desire to learn, 

(2) A willingness to learn more, 

A willingness to practice beyond what 
is required, and a desire to improve 
and develop competency (Beth only) 




Characteristics of What 
They Reported 
Learning: 

Science skills, values, 

& beliefs that are 
integrated with their 
sense of selves 
(i.e. appreciate 
animals, how we treat 
the earth, more 
interested in a medical 
career) 



Figure 2. Integrated Science Engagement. 



• Personal relevance not 
described 

• Situational interest described 




Task- Specific 
Engagement in 
Science Learning 



Ability/Efficacy: 

• Low perceptions of ability 
in science 

• Specific or intermediate 
level of self-efficacy when 
engaged 



Goal-Orientation: 

• An intrinsic desire to 
learn, 

• An extrinsic desire to 
learn (grades, show 
competency to family) 



J 




Characteristics of What 
They Reported 
Learning: 

Science skills & beliefs 
that apply to specific 
tasks but are not 
integrated with their 
sense of selves (i.e. can 
do big projects, what an 
experiment was) 



Figure 3. Impersonal Science Engagement. 
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